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(54) SLIP DETECTION DEVICE FOR DRIVE WHEEL OF VEHICLE 

(57)Abstract: 

PURPOSE: To prevent slip detection error during braking operation by 
forbidding calculation of slip quantity when a detection signal from a 
means of detecting brake operation as well as a means of detecting 
accelerator opening degree. 

CONSTITUTION: A throttle ECU52 obtains a speed difference from ^ 
respective speeds detected by right and left driven wheel speed sensors : I™=! 
40L, 40R as well as right and left driven wheel speed sensors 39L, 39R 
at the normal time. Based on the speed difference the slip quantity of 
drive wheel is computed. A fully- closing switch 31a detects whether the 
opening degree of accelerator is fully closed or not. A brake sensor 42 
detects operation of brake. When the fully closing signal of accelerator 
opening degree from the switch 31a and the detection signal of brake 
operation from the sensor 42 are output, the throttle ECU 52 forbids the 
calculation of slip quantity. It is thus possible to prevent detection 
mistake of slip upon brake operation. 
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CLAIMS 



[Claim(s)] 

[Claim 1] It has a detection means and a coupled driving wheel speed detection means to detect a coupled 
driving wheel rate, whenever [ speed-of-drive-wheel / which detects whenever / speed-of-drive-wheel ]. In 
driving wheel slip detection equipment equipped with the first operation means which searches for the speed 
difference from each rate which the detection means and the coupled driving wheel speed detection means 
detected whenever [ speed-of-drive-wheel ], and computes the amount of slips of a driving wheel based on this 
speed difference Driving wheel slip detection equipment of the car characterized by forbidding calculation of the 
amount of slips when it has first detection means by which accelerator opening detects whether it is a close by- 
pass bulb completely, and the second detection means which detects actuation of a brake and there are the said 
first and second detecting signals from a detection means. 

[Claim 2] It is driving wheel slip detection equipment of the car ask for acceleration from the rate which a 
speed-detection means detect the rate of a wheel, and this speed-detection means detected, have the parking- 
brake actuation detection means detect actuation of parking-brake actuation, and discharge, in slip detection 
equipment equipped with the second operation means which detects a slip based on this acceleration, and carry 
out that the predetermined time of a parking brake after actuation discharge forbids detection of a slip as the 
description based on the detecting signal of said parking-brake actuation detection means. 
[Claim 3] It has a detection means and a coupled driving wheel detection means to detect a coupled driving 
wheel rate, whenever [ speed-of-drive-wheel / which detects whenever / speed-of-drive-wheel ]. In driving 
wheel slip detection equipment equipped with the third operation means which searches for the speed difference 
from each rate which the detection means and the coupled driving wheel speed detection means detected 
whenever [ speed-of-drive-wheel ], and detects a slip of a driving wheel based on this speed difference Driving 
wheel slip detection equipment of the car with which whenever [ speed-of-drive-wheel ] is characterized by 
forbidding detection of a slip at the time [ rate / coupled driving wheel ] of smallness. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the driving wheel slip detection equipment of a car. 
[0002] 

[Description of the Prior Art] Conventionally, this kind of driving wheel slip detection equipment is indicated by 
JP,4-166630,A. This equipment is equipped with a sensor and a coupled driving wheel rate sensor whenever 
[ speed-of-drive-wheel ], calculates [ whenever / speed-of-drive-wheel / whenever / speed-of-drive-wheel ] 
V2 whenever [ V1 and car-body-speed ] based on each detecting signal from a sensor and a coupled driving 
wheel rate sensor, and calculates the amount of slips (V1-V2) based on both rates. And (V1-V2) / V1 asks for 
slip ratio, and when this slip ratio is larger than target slip ratio, he is trying to judge it as a slip based on this 
amount of slips. And when judged as a slip, device control is made with Engine ECU. 

[0003] Moreover, when the amount of torque transmission to a driving wheel (** acceleration) is beyond a 

predetermined value, the approach of judging to be a slip is also well-known at JP,64-32046,A. 

[0004] 

[Problem(s) to be Solved by the Invention] However, in the case of the former (for example, the transit way of 
high frictional resistance [ driving wheel ]) (henceforth a quantity mu way), if there is brake actuation at the time 
of passage about the transit way (henceforth a low mu way) of low frictional resistance [ coupled driving wheel ], 
a coupled driving wheel may be locked first and a driving wheel may be locked behind time. When whenever 
[ speed-of-drive-wheel ] served as size from a coupled driving wheel between this time lag, slip incorrect 
detection occurred and there was a problem on which device control is made by that detection. 
[0005] Moreover, like [ in the case of the latter ], driving wheel acceleration does predetermined time T 
continuation of, in the car equipped with the driving wheel slip detection equipment which is judged to be a slip in 
beyond the predetermined value M, the transit road surface at the time at the time of a slip judging judges with a 
low mu way, or, in the case of the car equipped with the electronic throttle, carrying out change-over control of 
the nonlinear characteristic of electronic throttle opening at the property for low mu ways is performed. 
[0006] However, when the brake was stepped on and returned to near the driving wheel lock condition while 
running the road surface on which it is easy to slide, or when a handbrake (PKB) is lengthened and canceled to 
near the driving wheel lock condition, whenever [ speed-of-drive-wheel / which fell once ] is accelerated rapidly 
that it should return to whenever [ car-body-speed ] (coupled driving wheel rate). Also in this case, there are a 
slip and an incorrect-detected problem conventionally. Although it is possible to change said predetermined time 
T and the predetermined value M into losing this incorrect detection, the responsibility which detects the true 
slip resulting from the excessive driving force in the road surface on which it is easy to slide, and detection 
frequency get worse. This invention is made in view of the situation mentioned above, and that purpose is for 
providing about the driving wheel slip detection equipment which can prevent the incorrect slip detection at the 
time of brake actuation. 
[0007] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, it sets to the first invention. It 
has the detection means M1 and a coupled driving wheel speed detection means M2 to detect a coupled driving 
wheel rate, whenever [ speed-of-drive-wheel / which detects whenever / speed-of-drive-wheel ]. In driving 
wheel slip detection equipment equipped with the first operation means M3 which searches for the speed 
difference from each rate which the detection means M1 and the coupled driving wheel speed detection means 
M2 detected whenever [ speed-of-drive-wheel ], and computes the amount of slips of a driving wheel based on 
this speed difference When you have first detection means M4 by which accelerator opening detects whether it 
is a close by-pass bulb completely, and the second detection means M5 which detects actuation of a brake and 
there are the said first and second detecting signals from the detection means M4 and M5, let it be the summary 
to forbid calculation of the amount of slips. 

[0008] In driving wheel slip detection equipment equipped with the second operation means N2 which the second 
invention asks for acceleration from the rate which a speed detection means N1 to detect the rate of a wheel, 



and this speed detection means N1 detected, and detects a slip based on this acceleration It has a parking- 
brake actuation detection mean^l^to detect actuation of parking-brake aci^kjon, and discharge, and let it be 
the summary for the predetermiH^Pfime after actuation discharge of a parkil^R*ake to forbid detection of a slip 
based on the detecting signal of said parking-brake actuation detection means N3. 

[0009] The third invention is equipped with the detection means Q1 and a coupled driving wheel detection means 
Q2 to detect a coupled driving wheel rate, whenever [ speed-of-drive-wheel / which detects whenever / speed- 
of-drive-wheel ]. In driving wheel slip detection equipment equipped with the third operation means Q3 which 
searches for the speed difference from each rate which the detection means Q1 and the coupled driving wheel 
speed detection means Q2 detected whenever [ speed-of-drive-wheel ] f and detects a slip of a driving wheel 
based on this speed difference Whenever [ speed-of-drive-wheel ] makes it the summary to forbid detection of 
a slip at the time [ rate / coupled driving wheel ] of smallness. 
[0010] 

[Function] The first operation means M3 searches for the speed difference from each rate at which the 
detection means M1 and the coupled driving wheel speed detection means M2 detected the first invention 
whenever [ speed-of-drive-wheel ] at the time of usual, and the amount of slips of a driving wheel is computed 
based on this speed difference. And the first detection means M4 forbids calculation of the amount of slips, 
when a detecting signal has the close-by-pass-bulb-completely signal of accelerator opening, and the second 
detection means M5 in actuation of a brake. 

[001 1] At the time of usual, the second operation means N2 asks for acceleration from the rate which the speed 
detection means N1 detected, and the second invention detects a slip based on this acceleration. And based on 
the detecting signal of the parking-brake actuation detection means N3, the predetermined time after actuation 
discharge of a parking brake forbids detection of a slip. 

[0012] The third operation means Q3 searches for the speed difference from each rate at which the detection 

means Q1 and the coupled driving wheel speed detection means Q2 detected the third invention whenever 

[ speed-of-drive-wheel ] at the time of usual, and a slip of a driving wheel is detected based on this speed 

difference. And whenever [ speed-of-drive-wheel ] forbids detection of a slip rather than a coupled driving wheel 

rate at the time of smallness. 

[0013] 

[Example] 

(The 1st example) The 1st example which materialized the driving wheel slip detection equipment in this 
invention is hereafter explained to a detail based on drawin g 3 - drawing 7 . 

[0014] Drawing 3 is the outline block diagram showing the gasoline engine system which comes to apply the 
driving wheel slip detection equipment in this invention to the automobile of a front engine. Riyadh live method 
(FR method). The engine 1 as an internal combustion engine carried in the car is equipped with the inhalation-of- 
air path 2 which constitutes an inhalation-of-air system, and the flueway 3 which constitutes an exhaust air 
system. The air cleaner 4 is formed in the entrance side of the inhalation-of-air path 2. The downstream of the 
inhalation-of-air path 2 is opened for free passage by each gas column (in this example, it is a 4-cylinder.) of an 
engine 1 through branched inlet-manifold 2a. Near the inlet-manifold 2a, the injectors 5A, 5B, 5C, and 5D for fuel 
injection are formed corresponding to each gas column, respectively. The fuel of a predetermined pressure is 
supplied to each injectors 5A-5D by actuation of a fuel pump from the fuel tank which is not illustrated as 
everyone knows. Moreover, ignition plugs 6A, 6B, 6C, and 6D are formed in each gas column of an engine 1, 
respectively. On the other hand, the flueway 3 is opened for free passage by each gas column of an engine 1 
through branched exhaust-manifold 3a. The catalytic converter 7 which comes to build a three way component 
catalyst is formed in the outlet side of a flueway 3. 

[0015] In the above-mentioned configuration, the open air is incorporated by the engine 1 through an air cleaner 
4 and the inhalation-of-air path 2. Moreover, the gaseous mixture of the fuel and open air is incorporated to the 
combustion chamber of each gas column by [ of the open air ] incorporating, simultaneously injecting a fuel near 
the inlet-manifold 2a from each injectors 5A-5D. And a piston, a crankshaft, etc. which the incorporated gaseous 
mixture does not illustrate in each combustion chamber by exploding and burning by actuation of ignition plugs 
6A-6D operate, and the driving force of an engine 1, i.e., engine power, is obtained. Furthermore, existing 
combustion gas after burning in each combustion chamber is led to a flueway 3 as exhaust air, and after being 
purified by the catalytic converter 7, it is discharged outside. 

[0016] As shown in drawing 3 and 4, in the middle of the inhalation-of-air path 2, the link loess type sub throttle 
valve 8 and the link type Maine throttle valve 9 are arranged by the serial sequentially from the upstream. The 
Maine throttle valve 9 is mechanically connected by the accelerator link to the accelerator pedal 10 prepared in 
the drivers seat, is interlocked with actuation of an accelerator pedal 10, and is opened and closed. Moreover, 
the Maine throttle valve 9 is always energized in the direction of closing with the return spring which is not 
illustrated. As shown in drawing 5 , in this example, it is set up so that it may have the most important linearity 
opening property to the control input ACCP of an accelerator pedal 10, i.e., accelerator opening, the Opening 
TAM, i.e., Maine throttle opening, of the Maine throttle valve 9. On the other hand, the sub throttle valve 8 is 



opened and closed by the actuation of a step motor 1 1 prepared in the near, and the pivot of this valve 8 is 
connected with the output shaft^^step motor 11. Moreover, the sub throt|^^alve 8 is always energized in the 
direction of an aperture with theiHBrn spring which is not illustrated. 

[001 7] As shown in drawin g 5 , in this example, it is set up with two kinds of nonlinear opening properties (the 
object for quantity mu ways, for low mu ways) to the accelerator opening ACCP, Opening TAS, i.e., the 
subthrottle opening, of the sub throttle valve 8. Each [ these ] nonlinear opening property is alternatively used 
according to various service conditions. Here, in the road surface on which it is hard to slide, the nonlinear 
opening property for quantity mu ways is alternatively used, in order to raise accelerator control nature at the 
time of usual transit of a car. Moreover, the nonlinear opening property for low mu ways is alternatively used, in 
order to realize accelerator control nature also with the good road surface on which it is easy to slide. And by 
opening and closing the Maine throttle valve 9 and the sub throttle valve 8 with each above opening properties, 
the inspired air volume Q incorporated through the inhalation-of-air path 2 to each gas column is adjusted, it 
has, and engine power is controlled. 

[0018] In this example, the engine power to the control input of an accelerator pedal 10 is set up by 
collaboration of each opening property of both the above throttle valves 8 and 9 the optimal in various service 
conditions for the purpose of improvement in the operability of a car. That is, the inspired air volume Q uniquely 
adjusted by the Maine throttle valve 9 interlocked with an accelerator pedal 10 makes it decrease further by 
controlling the sub throttle valve 8 by the step motor 1 1 in the direction of closing during operation of an engine 
1. Engine power is controlled by this, the engine output characteristics to actuation of an accelerator pedal 10 
are appropriately set up in various service conditions, and good accelerator control nature is realized over all 
operating range. Furthermore, it is possible for the Maine throttle valve 9 to be closed and to perform moderation 
of an engine 1 without delay from it being the throttle of 2 valve type, in this example, when an operator returns 
an accelerator pedal 10 even if the sub throttle valve 8 should fail. Moreover, when the sub throttle valve 8 fails 
in an open position, and an operator operates an accelerator pedal 10 to arbitration, it is able for the Maine 
throttle valve 9 to be opened by arbitration and to control engine power to arbitration. Evacuation transit of the 
car at the time of a fail by this is possible. 

[0019] As a sensor which detects the various operational status of a car and an engine 1, near the Maine 
throttle valve 9, when the Maine throttle sensor 31 and the Maine throttle valve 21 for detecting the Maine 
throttle opening TAM are in a closed position, close-by-pass-bulb-completely switch 31a as first detection 
means which "is turned on" and outputs the close-by-pass-bulb-completely signal XIDL is prepared. Moreover, 
near the sub throttle valve 8, the subthrottle sensor 32 for detecting the subthrottle opening TAS is formed. 
Furthermore, near the accelerator pedal 10, the accelerator sensor 33 for detecting the accelerator opening 
ACCP is formed. Moreover, near the brake pedal 22, when it gets into a brake, the brake sensor 42 as second 
detection means which "is turned on" and outputs the brake signal WSTP is formed. Furthermore, when a 
handbrake is lengthened near the handbrake which is not illustrated, the handbrake sensor 43 for detecting 
whether "it is turned on" and the handbrake signal PKB is outputted is formed. 

[0020] The air flow meter 34 for detecting inspired air volume Q is formed in the upstream of the inhalation-of- 
air path 2. The oxygen sensor 35 for detecting the exhaust air air-fuel ratio in the oxygen density Ox 3 under 
exhaust air, i.e., a flueway, is formed in the middle of the flueway 3. Furthermore, the coolant temperature sensor 
36 for detecting, the temperature THW, i.e., the cooling water temperature, of the cooling water, is formed in the 
engine 1 . The ignition signal distributed with the distributor 1 2 is impressed to the ignition plugs 6A-6D prepared 
in each gas column of an engine 1. A distributor 12 is for distributing the high voltage outputted from an ignitor 
13 to each point fire plugs 6A-6D synchronizing with the crank angle of an engine 1. And the ignition timing of 
each point fire plugs 6A-6D is determined by the high-voltage output timing from an ignitor 13. 
[0021] The number sensor 37 of rotations for detecting the number NE of rotations of an engine 1 (engine 
speed) from rotation of the Rota which is not illustrated is prepared for the distributor 12. Moreover, the gas 
column distinction sensor 38 for detecting change of whenever [ crank angle / of an engine 1 ] at a 
predetermined rate according to rotation of Rota is prepared for the distributor 12. In this example, the gas 
column distinction sensor 38 detects whenever [ crank angle ] at a rate of 360-degreeCA as what a crankshaft 
rotates two times to a series of strokes (exhaust stroke like a compression stroke and an expansion line like an 
inhalation-of-air line) in an engine 1 . 

[0022] In addition, in this example, the coupled driving wheels 15L and 15R of a Uichi Hidari pair are formed for 
the driving wheels 14L and 14R of a Uichi Hidari pair in the backside [ the car ] at the before [ a car ] side, 
respectively. Both the driving wheels 14L and 14R obtain the driving force from an engine 1, and a rotation drive 
is carried out. Therefore, drive connection of the change gear 16 is carried out at the crankshaft of an engine 1, 
and drive connection of the change gear 16 is carried out at each driving wheels 14L and 14R on either side 
through a driveshaft 17, a differential gear 18, the drive shafts 19L and 19R of a Uichi Hidari pair, etc. On the 
other hand, both the coupled driving wheels 15L and 15R are also the steering wheels which operate by 
actuation of the steering wheel which is not illustrated, in order to take with transit of a car, to carry out the 
surroundings and to steer a car. 



[0023] In this example, Sensors 39L and 39R are formed [ whenever / speed-of-drive-wheel / for detecting 
those rotational speed VWNRL, '^Hfe^ driving wheel rotational speed, and th^feht driving wheel rotational 
speed VWNRR ] in each driving v^Bis 14L and 14R on either side, respectiv^^Rvhenever [ as a detection 
means / speed-of-drive-wheel ]. Moreover, the coupled driving wheel rate sensors 40L and 40R as a coupled 
driving wheel speed detection means for detecting those rotational speed VWNFL, i.e., left coupled driving wheel 
rotational speed, and the right coupled driving wheel rotational speed VWNFR are formed in each coupled driving 
wheels 1 5L and 1 5R on either side, respectively. Each [ these ] rate sensors 39L, 39R, 40L, and 40R are 
constituted by a gearing 20 and the pick up coil 21, respectively. 

[0024] Moreover, in this example, the speed sensor 41 for detecting the rate (vehicle speed) SPD of a car is 
formed in the change gear 16. This speed sensor 41 is a thing of a method which makes a reed switch drive with 
the magnet turned by rotation of the gear of a change gear 16, and outputs the pulse signal equivalent to the 
vehicle speed SPD. 

[0025] The rotational frequency sensor 37, the gas column distinction sensor 38, each above-mentioned rate 
sensors 39L, 39R, 40L, and 40R, and an above-mentioned speed sensor 41 also constitute the sensor which 
detects various operational status. 

[0026] In this example, the Maine throttle sensor 31, close-by-pass-bulb-completely switch 31a, the subthrottle 
sensor 32, the 33 air flow meter accelerator sensor 34, an oxygen sensor 35, a coolant temperature sensor 35, 
the engine-speed sensor 37, the gas column distinction sensor 38, the speed sensor 41, the brake sensor 42, 
and the handbrake sensor 43 are connected to the engine electronic control (henceforth "Engine ECU") 51. 
Moreover, each injectors 5A-5D and an ignitor 13 are connected to the engine ECU 51, respectively, and the 
engine ECU 51 — the various sensors 31-33 and 35- based on the various signals inputted from 38, 41, and an 
air flow meter 34, actuation of each injectors 5A-5D and ignitor 13 grade is controlled suitably that fuel-oil- 
consumption control, ignition timing control, etc. of an engine 1 should be performed. 

[0027] In this example, the throttle electronic control (henceforth "Throttle ECU") 52 as first operation means 
for managing closing motion control of the sub throttle valve 8 is formed to an engine ECU 51 being equipment 
which manages fuel-oil-consumption control, ignition timing control, etc. This throttle ECU 52 is connected to 
the engine ECU 51, and an exchange of a signal is performed among both 51 and 52. Moreover, Sensors 39L and 
39R and each coupled driving wheel rate sensors 40L and 40R are connected to the throttle ECU 52 whenever 
[ each speed-of-drive-wheel ]. Furthermore, the step motor 1 1 is connected to the throttle ECU 52. And various 
signals, such as the Maine throttle opening TAM required for closing motion control of the sub throttle valve 8 
among the various signals inputted into an engine ECU 51, the subthrottle opening TAS, the accelerator opening 
ACCP, an engine speed NE t and the vehicle speed SPD, and the close-by-pass-bulb-completely signal LL 
required for a driving wheel slip detection judging, the brake signal WSTP, the handbrake signal PKB, etc. are 
inputted into a throttle ECU 52 from an engine ECU 51. 

[0028] Moreover, each signal of the left driving wheel rotational speed VWNRL, the right driving wheel rotational 
speed VWNRR, the left coupled driving wheel rotational speed VWNFL, and the right coupled driving wheel 
rotational speed VWNFR is inputted into a throttle ECU 52 from each rate sensors 39L, 39R, 40L, and 40R. And 
based on the various signals inputted, a throttle ECU 52 controls a step motor 1 1 suitably so that it may perform 
control of the sub throttle valve 8, i.e., subthrottle control, according to the operational status of an engine 1 . 
Moreover, said engine ECU 51 performs the operation for a failsafe required at the time of the fail of the sub 
throttle valve 8 based on the various signals inputted. 

[0029] Drawing 6 is the block diagram showing the electric configuration of an engine ECU 51 and a throttle ECU 
52. The engine ECU 51 is equipped with the backup RAM56 grade which saves the random access memory 
(RAM) 55 which stores temporarily the result of an operation of a read-only memory (ROM) 54 and CPU53 which 
memorized beforehand the central processing unit (CPU) 53 which has the function of a counter, the 
predetermined control program, etc., and the data memorized beforehand. And the engine ECU 51 is constituted 
as a logic operation circuit by which the external I/O circuit 57 grade was connected with these each part 53-56 
by the bus 58. The Maine throttle sensor 31, close-by-pass-bulb-completely switch 31a, the subthrottle sensor 

32, the 33 air flow meter accelerator sensor 34, an oxygen sensor 35, a coolant temperature sensor 36, the 
engine-speed sensor 37, the gas column distinction sensor 38, the speed sensor 41, the brake sensor 42, and 
the handbrake sensor 43 are connected to the external I/O circuit 57, respectively. Moreover, each injectors 
5A-5D and an ignitor 13 are connected to the external I/O circuit 57. It combines and the above mentioned 
throttle ECU 52 is connected to the external I/O circuit 57. 

[0030] And CPU53 reads the various signals inputted through the external I/O circuit 57 from each sensors 31- 

33, 31a, 35-38, 41, 42 and 43, and an air flow meter 34 as an input value. CPU53 performs fuel-oil-consumption 
control, ignition timing control, etc. based on the control program memorized by ROM54 based on these input 
values. Moreover, the control program for a failsafe is memorized by ROM54, and CPU53 performs the operation 
for a failsafe based on the control program memorized by ROM54 based on an input value. Moreover, various 
signals required for subthrottle control among the various signals inputted through the external I/O circuit 57 are 
outputted to a throttle ECU 52. 



[0031] On the other hand, the throttle ECU 52 is making the same configuration fundamentally with the engine 
ECU 51; and is constituted by CM|, ROM62, RAM63, backup RAM 64, the|^fcrnal I/O circuit 65, and the bus 
66 grade. Sensors 39L and 39R J^iach coupled driving wheel rate sensors and 40R are connected to the 
external I/O circuit 66 whenever [ each speed-of-drive-wheel ], respectively. Moreover, the step motor 1 1 is 
connected to the external I/O circuit 66. Furthermore, the control program for subthrottle control etc. is 
beforehand memorized by ROM62. 

[0032] And CPU61 reads the various signals inputted through the external I/O circuit 65 as an input value from 
an engine ECU 51 and each rate sensors 39L, 39R, 40L, and 40R. Moreover, CPU61 controls the 
tetraethylpyrophosphate motor 1 1 suitably based on the control program memorized by ROM62 based on these 
input values. 

[0033] Now, an operation of the driving wheel slip detection equipment constituted as mentioned above is 
explained according to drawin g 7 . Drawing 7 is the flow chart of the driving wheel slip judging routine performed 
by the throttle ECU 52, and is performed by regular interruption for every predetermined time. 
[0034] If it shifts to this routine, before going into this routine, at step 101, the brake signal WSTP by detection 
of the brake sensor 42 read from the engine ECU 53 will judge whether it is "ON", WSTP=1 [ i.e., ]. It judges with 
brakes operation having been made at the time of brake signal WSTP=1, and it shifts to step 102. At step 102, 
the close-by-pass-bulb-completely signal XIDL judges whether it is "ON." In the case of close-by-pass-bulb- 
completely signal XIDL=1, it judges with that of which accelerator actuation was canceled, and this judgment 
routine is ended. That is, by this judgment routine, by step 101,102, it does not get into an accelerator pedal 10, 
but judges with the usual brake pedal application being made and slowed down, and slip detection is made into 
disapproval. In said step 101, if it judges with WSTP=0, it shifts to step 103, and based on the right-and-left 
driving wheel rotational speed VWNRL and VWNRR, the average (henceforth whenever [ speed-of-drive-wheel ]) 
VWNRM will be calculated, and it will shift to step 104. 

[0035] In step 104, the average (henceforth a coupled driving wheel rate) VWNFM is calculated based on the 
right-and-left coupled driving wheel rotational speed VWNFL and VWNFR, and it shifts to step 105. In step 105, 
the coupled driving wheel rate VWNFM is subtracted from VWNRM whenever [ speed-of-drive-wheel ], and the 
amount S of driving wheel slips is calculated. Next, ****** is judged more than 0 [ predetermined value S] the 
amount S of driving wheel slips was beforehand defined in step 106. At the above time, the amount S of driving 
wheel slips controls a device rather than the predetermined value SO. As for control of this device, the routine a 
transit road surface judges whether it is a low mu way to be, TRC control, the slip inhibitory control of the sub 
throttle valve 9, etc. are included. Moreover, in step 106, the amount S of driving wheel slips ends this judgment 
routine, when smaller than the predetermined value SO. 

[0036] Moreover, when the close-by-pass-bulb-completely signal XIDL is not "ON" in said step 102, in the case 
of close-by-pass-bulb-completely signal XIDL=0, it judges with that to which accelerator actuation is carried 
out, and this judgment routine is shifted to step 103. 

[0037] Therefore, at step 101, it does not get into a brake at the time of brake signal WSTP=0, but it will be in 
the condition that driving wheel slip detection was permitted as a condition of an automobile engine brake 
operating, and slowing down, or usually performing acceleration or stationary transit. Moreover, in step 101, it is 
judged with brake signal WSTP=1, and in step 102, while brakes operation is made in the case of close-by-pass- 
bulb-completely signal XIDL=0, it will be in the condition that it shall be operated and driving wheel slip detection 
was permitted as the thing to which accelerator actuation is carried out, for example, heel & Thu, and left leg 
braking. 

[0038] Thus, since driving wheel slip detection will be in a disapproval condition in this example at the time of 
brake actuation, incorrect detection of a driving wheel slip is not made and incorrect actuation of a device can 
be abolished. 

[0039] Moreover, if it is close-by-pass-bulb-completely signal XIDL=0 even if the fail which the brake sensor 42 
short-circuits should arise and it should be judged as WSTP=1 at step 101, an accelerator pedal 10 will be 
operated, and if the Maine throttle valve 9 is open, a driving wheel slip is detectable. Therefore, device control is 
possible after a driving wheel slip is detected. Furthermore, also when operating the accelerator pedal 10 and 
brake pedal 22 like heel & Thu to coincidence, a driving wheel slip can be detected. 

[0040] Next, the 2nd example is explained according to drawin g 8 thru/or drawin g 1 1 . In this example, it is the 
same hard configuration as said 1st example, and those contents of control differ. And Sensors 39L and 39R 
constitute a speed detection means whenever [ in said first example / right-and-left speed-of-drive-wheel ], 
Throttle ECU constitutes the second operation means, and the handbrake sensor 43 constitutes the parking- 
brake actuation detection means from this example. 

[0041] Drawin g 8 thru/or drawin g 10 are the flow charts of the base routine performed by the throttle ECU 52, 
and a road surface mu judging routine and a driving wheel slip judging routine are contained in this base routine, 
and it is performed by regular interruption for every predetermined time in this example. 

[0042] Moreover, drawin g 1 1 is the flow chart of the driving wheel acceleration operation routine performed by 
the throttle ECU 52, and is performed by regular interruption for every predetermined time shorter than regular 



interruption of said base routine. 

[0043] First, a driving wheel acce^fction operation routine is explained. It shr|Mteo this manipulation routine, and 
at step 401, it is judged whether ^Woperation timing, if it is operation timing^Wvill shift to step 402, and if it is 
hot operation timing, this routine will be ended. Driving wheel acceleration DLVWNRM is calculated in step 402. 
The driving wheel acceleration DLVWNRM is called for by subtracting VWNRM (M) whenever [ speed-of-drive- 
wheel / for which calculated VWNRM (i) whenever / occasional speed-of-drive-wheel / from the right-and-left 
driving wheel rotational speed VWNRL and VWNRR, and it asked last time from VWNRM (i) whenever / speed- 
of-drive-wheel / like said 1st example ]. 

[0044] Next, the base routine shown in drawing 8 thru/or drawing 9 is explained. Step 201 - step 205 are steps 
for operating the counter CHIMUE for quantity mu way decision, and Flag XDLTAV judges whether it is 0 in step 
201. This flag XDLTAV is set to 1 in other manipulation routines, when the counter CHIMUE for quantity mu way 
decision does not need to be operated, and when the counter CHIMUE for quantity mu way decision needs to be 
operated, it is reset by 0. <BR> [0045] Therefore, when Flag XDLTAV is 1 in step 201, in step 206, the counter 
CHIMUEi for quantity mu way decision is reset by 0. When Flag XDLTAV is 0 at step 201, it shifts to step 202. 
At step 202, VWNRM judges whether it is more than predetermined value Pkm/h whenever [ speed-of-drive- 
wheel ]. Whenever [ speed-of-drive-wheel ], VWNRM will shift to step 206, if predetermined value Pkm/h is the 
following. 

[0046] When VWNRM is under predetermined value Pkm/h whenever [ speed-of-drive-wheel ] in step 202, it 
shifts to step 203. In step 203, the coupled driving wheel rate VWNFM is subtracted from VWNRM whenever 
[ speed-of-drive-wheel ], the speed difference D is calculated, and it judges whether the speed difference D is 
still smaller than predetermined value Qkm/h. In addition, in this example, said predetermined value P and 
predetermined value Q are made into the same value. If the speed difference D is beyond the predetermined 
value Q, it will shift to step 206. If the speed difference D is under the predetermined value Q in step 203, it will 
shift to step 204. The predetermined throttle opening beforehand memorized by ROM62 according to the shift 
position signal inputted through Engine ECU in step 204 is chosen. In addition, this shift position signal is 
outputted to an engine ECU 51 from the shift-position sensor (not shown) formed near the shift lever. And a 
shift-position sensor outputs the shift position signal according to the shift position of a shift lever. 
[0047] If the predetermined slot opening KTAM is computed in step 204, it will shift to step 205 and it will be 
judged for the Maine throttle opening TAM inputted from Engine ECU whether it is under the predetermined 
throttle opening KTAM. If the Maine throttle opening TAM is under the predetermined throttle opening KTAM, it 
will shift to step 206, otherwise, in step 207, the counter CHIMUEi for quantity mu way decision is incremented. 
[0048] If it resets or increments the counter CHIMUEi for quantity mu way decision at step 206 or step 207, it 
will shift to the driving wheel slip judging routine 300. 

[0049] This driving wheel slip judging routine 300 is explained according to flow CHATO of drawing 10 . If it shifts 
to this judgment routine, after treading-in actuation of whether predetermined value T 1 second or more has 
passed after the brake signal WSTP was set to 0 from 1 in step 301, and a brake pedal 22 is canceled, it will 
judge whether predetermined value T 1 second or more passed. When it judges with predetermined value T 1 
second or more having not passed, it shifts to step 305, and when it judges with predetermined value T 1 second 
or more having passed, it shifts to step 302. If it shifts to step 302, after whether predetermined value T 2 
seconds' or more having passed after the handbrake signal's PKB was set to 0 from 1, and a handbrake are 
canceled, it will judge whether predetermined value T 2 seconds or more passed. When it judges with 
predetermined value T 2 seconds or more having not passed, it shifts to step 305, and when it judges with 
predetermined value T 2 seconds or more having passed, it shifts to step 303. In addition, it is referred to as 
T1=T2 in this example. 

[0050] If it shifts to step 303, the driving wheel acceleration DLVWNRM will judge whether it is beyond the 
predetermined value R. If it judges with the driving wheel acceleration DLVWNRM being beyond the 
predetermined value R, in step 304, the driving wheel acceleration counter (henceforth an acceleration counter) 
CDLVWNRM will be incremented, and it will escape from this driving wheel slip judging routine. If it judges with 
the driving wheel acceleration DLVWNRM being under the predetermined value R in step 303, it will shift to step 
305. 

[0051] When it shifts to step 305 from steps 301-303, in step 305, the acceleration counter CDLVWNRM is reset 
to 0, and it escapes from this driving wheel slip judging routine. 

[0052] Therefore, only in a certain case, the increment of the acceleration counter CDLVWNRM will be carried 
out for the back predetermined time T1 of which brakes operation and handbrake actuation were canceled in this 
driving wheel slip judging routine 300, and the driving wheel acceleration DLVWNRM when T2 pass beyond the 
predetermined value R. And the back predetermined time T1 of which brakes operation and handbrake actuation 
were canceled, and when T 2 seconds do not pass, the acceleration counter CDLVWNRM will be reset by 0, and 
the shift to step 303 and step 304 of a driving wheel slip required for a judgment in the meantime will be 
forbidden. 

[0053] After slipping out of said driving wheel slip judging routine 300, the judgment routine of a road surface mu 



is performed in steps 208-218. In step 208 shown in drawing 9 , it judges whether the throttle control mode 
change flag XMSW is 1. In additicy^kor 0 is determined in other manipulation^fcrtines which do not illustrate 
this throttle control mode change^Bg XMSW. When the throttle control mod^Bfenge flag XMSW is 1, it shifts to 
step 217, the road surface judging flag XMUE is reset to 0, and this base routine is ended. When the throttle 
control mode change flag XMSW is 0, it shifts to step 209. Sensors 39L and 39R and the coupled driving wheel 
rate sensors 40L and 40R do not disconnect short-circuit whenever [ speed-of-drive-wheel / which was 
respectively prepared in four flowers in step 209 ], or it judges whether they are abnormalities, and in being 
unusual, it shifts to step 21 7. Moreover, in not being unusual, it judges whether it shifted to step 210 and the 
ignition switch (starting switch) of an engine 1 was operated more than the predetermined time T3 second. If 
operated more than the predetermined time T3 second, it will shift to step 217. If predetermined time T3 second 
actuation is not carried out, it shifts to step 21 1. In addition, it is referred to as T3<T1 in this example. 
[0054] In step 21 1, it judges whether the last road surface judging flag XMUE was 1. If it judges with the last road 
surface judging flag XMUE being 1 and will judge with the counter CHIMUE for quantity mu way decision judging 
whether it is more than a predetermined time T-four second, and it being more than a predetermined time T- 
four second in step 216, it will shift to step 217. Moreover, if it judges with it being under a predetermined time 
T-four second, this base routine will be ended. In addition, it is referred to as T-four=T1 in this example. 
[0055] If it judges with the flag XMUE for a road surface judging being 0 in said step 21 1, it will shift to step 212. 
In step 212, the close-by-pass-bulb-completely signal XIDL judges whether it is "ON." In the case of close-by- 
pass-bulb-completely signal XIDL=0, accelerator actuation is not canceled, but it judges with that to which 
actuation is performed, and shifts to step 214. Moreover, in the case of close-by-pass-bulb-completely signal 
XIDL=1, it judges with that of which accelerator actuation was canceled, it shifts to step 213, and the brake 
signal WSTP judges whether it is "ON", WSTP=1 [ i.e., ]. It judges with brakes operation having been made at the 
time of brake signal WSTP=1, and it ends this base routine. 

[0056] In step 213, it judges with brakes operation not being made at the time of brake signal WSTP=0, and it 
shifts to step 214. At step 214, the difference D of VWNRM and the coupled driving wheel rate VWNFM judges 
whether it is more than predetermined value UKm/h whenever [ speed-of-drive-wheel ]. If it judges with it being 
more than predetermined value UKm/h at step 214, it will shift to step 218, the road surface judging flag XMUE 
will be set to 1, and this base routine will be ended. In addition, in this example, it is considering as U>P. 
[0057] If it judges with Difference D being under predetermined value UKm/h in step 214, it will shift to step 215. 
It judges whether it is under the predetermined value Tms as which the acceleration counter CDLVWNRM was 
beforehand determined in step 215. If it judges with it being under the predetermined value Tms as which the 
acceleration counter CDLVWNRM was determined beforehand, this base routine will be ended. Moreover, if it 
judges with it being beyond the predetermined value Tms as which the acceleration counter CDLVWNRM was 
determined beforehand, it will shift to step 218, the road surface judging flag XMUE will be set to 1, and this base 
routine will be ended. 

[0058] Therefore, when a throttle control change flag is 1 in steps 208-210 and it is Sensors 39R and 39L and 
the coupled driving wheel sensors 40R and 40L whenever [ speed-of-drive-wheel ] at the abnormality time, at 
the time of either when there is ON time amount of an ignition switch beyond predetermined time, it is judged 
with a quantity mu way. Moreover, if the counter CHIMUE for quantity mu way decision is more than a 
predetermined time T-four second when the last road surface judging flag XMUE is 1, i.e., a low mu way, in step 
21 1, it will be judged with a quantity mu way. 

[0059] Moreover, in steps 212-215, when actuation of an accelerator pedal 10 is performed or both actuation of 
an accelerator pedal 10 and a brake pedal 22 is not performed, even if the differences D of VWNRM and the 
coupled driving wheel rate VWNFM are [ beyond the predetermined value U and Difference D ] under the 
predetermined values U whenever [ speed-of-drive-wheel ], when the acceleration counter CDLVWNRM 
exceeds predetermined time Tms, it is judged with a low mu way. 

[0060] Since the acceleration counter CDLVWNRM is reset by 0 when T 2 seconds do not pass, the back 
predetermined time T1 of which brakes operation and handbrake actuation were canceled in the above example 
by the driving wheel slip judging routine 300, and, the shift to step 303 and step 304 of a driving wheel slip 
required for a judgment in the meantime is forbidden. Therefore, a driving wheel slip judging is not performed in 
the meantime. Furthermore, since the acceleration counter CDLVWNRM is reset by 0, even if it shifts to step 
215 after that, the acceleration counter CDLVWNRM does not exceed predetermined time Tms, and it is not 
judged with a low mu way from a quantity mu way. For this reason, there is no incorrect judging of a quantity mu 
way and a low mu way, and control of a device is stabilized. 

[0061] If a handbrake is especially operated during transit, in order that a handbrake may usually act only on one 
side among a front wheel and a rear wheel, it is easy to produce incorrect detection of a slip conventionally. 
However, in this example, since the predetermined time T2 after the handbrake operated and was canceled does 
not perform slip detection, it can prevent the incorrect detection at the time of brake actuation. 
[0062] Next, the 3rd example is explained according to drawin g 1 2 . In this example, the driving wheel slip judging 
routines 300 differ during the configuration of said 2nd example. And Sensors 39L and 39R constitute 



[ whenever / right-and-left speed-of-drive-wheel / in said first example ] a detection means whenever [ speed- 
of-drive-wheel ], the right~and-l|^koupled driving wheel rate sensors 40L aA^OR constitute a coupled driving 
wheel speed detection means, an^PFirottle ECU constitutes the third operat^Wneans from this example. 
[0063] That is, if it shifts to this judgment routine, in step 501, VWNRM will judge ****** above from the coupled 
driving wheel rate VWNFM whenever [ speed-of-drive-wheel ]. When VWNRM judges with it not being above 
from the coupled driving wheel rate VWNFM whenever [ speed-of-drive-wheel ], it shifts to step 504, and when 
it judges with it being above, it shifts to step 502. If it shifts to step 502, the driving wheel acceleration 
DLVWNRM will judge whether it is beyond the predetermined value R. If it judges with the driving wheel 
acceleration DLVWNRM being beyond the predetermined value R, the acceleration counter CDLVWNRM will be 
incremented in step 503, and it will escape from this driving wheel slip judging routine 300. If it judges with the 
driving wheel acceleration DLVWNRM being under the predetermined value R in step 502, it will shift to step 504. 
When it shifts to step 504 from steps 501-502, in step 504, the acceleration counter CDLVWNRM is reset to 0, 
and it escapes from this driving wheel slip judging routine 300. Therefore, in the driving wheel slip judging routine 
300 of this example, VWNRM is more than the coupled driving wheel rate VWNFM whenever [ speed-of-drive- 
wheel ], and, only in a certain case, the increment of the acceleration counter CDLVWNRM will be carried out for 
the driving wheel acceleration DLVWNRM beyond the predetermined value R. And when VWNRM is under the 
coupled driving wheel rate VWNFM whenever [ speed-of-drive-wheel ], the acceleration counter CDLVWNRM 
will be reset by 0, and the shift to step 502 and step 503 of a driving wheel slip required for a judgment in the 
meantime will be forbidden. For this reason, incorrect detection of a slip can be prevented. If a handbrake is 
especially operated during transit, in order that a handbrake may usually act only on one side among a front 
wheel and a rear wheel, it is easy to produce incorrect detection of a slip conventionally. However, in this 
example, since slip detection is not performed whenever [ speed-of-drive-wheel ] when VMNRM is smaller than 
the coupled driving wheel rate VWNFM even if a handbrake operates, the incorrect detection at the time of 
brake actuation can be prevented. 

[0064] Moreover, since it already has Sensors 39L and 39R and the right-and-left coupled driving wheel sensors 
40L and 40R whenever [ right-and-left speed-of-drive-wheel ] in the case of the car which equipped with four- 
flower ABS in this example, driving wheel slip detection equipment can be realized, without newly adding these 
sensors. 

[0065] In addition, this invention is not limited to said example, in the range which does not deviate from the 
meaning of this invention, can change a part of configuration suitably, and can also carry it out as follows. 
[0066] (1) In said 2nd example, although the road surface mu judging routine and the driving wheel slip judging 
routine were contained in the base routine, you may combine instead of a road surface mu judging routine at 
other routines. For example, they are change control of the nonlinear characteristic of an electronic throttle, 
TRC control, etc. If it combines with these control, the right-and-left coupled driving wheel sensor which 
detects a coupled driving wheel rate will be less necessary. Moreover, if it constitutes so that whenever [ speed- 
of-drive-wheel ] may be detected from the driveshaft of FR vehicle etc., it will become detectable [ a driving 
wheel slip ] by the sensor whenever [ one speed-of-drive-wheel ]. 

[0067] (2) Also in said 3rd example, although the road surface mu judging routine and the driving wheel slip 
judging routine were contained in the base routine, you may combine instead of a road surface mu judging routine 
at other routines. By carrying out like this, the harness for inputting the brake signal WSTP and the handbrake 
signal PKB, a sensor, an input circuit, etc. are omissible. 

[0068] (3) Although actuation is canceled and the brake and the handbrake were made not to perform slip 
detection in predetermined time T1 and T2 in said 2nd example both, one of brakes is taken off and the inside of 
after predetermined time may not be made not to perform slip detection. 
[0069] 

[Effect of the Invention] As explained in full detail above, according to this invention, the incorrect slip detection 
at the time of brake actuation can be prevented. Moreover, although it is easy to produce incorrect detection of 
a slip conventionally when a handbrake operates at the time of transit, according to this invention, the 
outstanding effectiveness that precision is improved by prevention of incorrect detection is demonstrated. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[D rawin g 1] It is a conceptual block diagram explaining the 1st fundamental conceptual configuration of invention. 

[ Drawin g 2] The conceptual block diagram with which (a) explains the 2nd conceptual configuration of invention, 

and (b) are the conceptual block diagrams explaining the 3rd conceptual configuration of invention. 

[Drawing 3 ] It is the main block diagram of the 1st example which materialized the 1st invention. 

[ Drawin g 4] It is the sectional view showing the arrangement configuration of an electronic throttle valve and the 

Maine throttle valve. 

[ Drawin g 5] It is the throttle opening property Fig. showing the controllable range of the throttle opening to 
accelerator opening. 

[Drawing 6] It is the block diagram showing the configuration of ECU etc. similarly. 

[ Drawin g 7] It is the flow chart which similarly shows a "driving wheel slip judging routine." 

[Drawing 8] It is the flow chart which shows the "base routine" of the example which materialized the 2nd 

invention. 

[ Drawing 9] It is the flow chart which similarly shows a "base routine." 

[ Drawin g 10 ] It is the flow chart which similarly shows a "driving wheel slip judging routine." 

[Drawing 1 1] It is the flow chart which similarly shows a "driving wheel acceleration operation routine." 

[Drawing 12] It is the flow chart which shows the "driving wheel slip judging routine" of the example which 

materialized the 3rd invention. 

[Description of Notations] 

1 — The engine as an internal combustion engine. 8 — A sub throttle valve, 9 — Maine throttle valve, 10 — An 
accelerator pedal, 22 — A brake pedal, 31 — Maine throttle sensor, 31a — The close-by-pass-bulb-completely 
switch as first detection means, 32 — Subthrottle sensor, 39L — They are a sensor and 39R whenever [ left 
speed-of-drive-wheel ]. — Whenever [ right speed-of-drive-wheel ] Sensor (39L and 39R constitute the 
detection means and the speed detection means whenever [ speed-of-drive-wheel ]), 40L — A left coupled 
driving wheel rate sensor, 40R — A right coupled driving wheel rate sensor (40L and 40R constitute the coupled 
driving wheel speed detection means), 42 — Brake sensor (the second detection means is constituted.) 43 — A 
handbrake sensor (the parking-brake actuation detection means is constituted.), 51 — Engine ECU, 52 — 
Throttle ECU (the operation means means of the first thru/or the third ** is constituted). 
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ZL(DmmmT'lt. 2#ft<DXUybAT~$>Z>Z\iifr'E>, 

p-y wu#9^t;^nTx>v>i©Ma£«^&< 

fiiT 7i-f JUL 7ci§£- \Z tt. Sfe^T ^ -fe^iSOU 

1 oz&MizmftT&ztiz^o, ^-r >xp-> h;w# 

9 tf&MizmfrtiT3i>i>>BiJ3£&MlzmWTZ> 31 <h 

[0019] ffiSyi>-7> 1 ©&«51iife#c*I£&£i5 
-f&-fe >+»-£: LT, ^-<>7.P>y h;P#9©ifi^tC«, 

>XP-.y h;l/iST AM4^ait5fcJ&0^-f >7 
P-y h;Hr>-!t3 It, ^-T>7.P>y V)Vn)V72 lifi 

±ffl&miz$>%£%\z r^->j snxiifS^xiDL 
x. -y-yxp-y hji/#8©ja^iic 

P-y h;p-k>-tJ-3 2 75^tt6nT^-5,, jgK, 

^^;n o<oifi^tc«. 7^-fc;n?fiSAccp£&tirr 

-=Ht ^ p k b ^tatt-r zfr^frz&th^-zrzitxD-*)-^ 
C0020] ®im.m&2<D±ffi.m\ziz. ©aaQ£t£tB 

S!& 3 \Z & £ Jt Stt ffi-T 5 fc*6 ©&SI-fe >u- 
3 5*t|Stt^nTV^. MtC, X>v> 1 tC«> ^-(D^ 



Kt^nfcM75 ^ 6 A~ 6 D tCte, f^h U hf a. 

hu Mz.—s> i 2 — r 37 1 3^?»ttJ7j$n^i«m 

EE Sr X > v > 1 © i7 v > i7 ^ | z n m U T # * * ^ 7 if 6 
A~6 D(C#iET£;fc#© ; kCDT*&-5„ LT, 
7"7y6A~6D<D*^^S>yB, <m^l3 

^ 6 (Dmnizmt) ? -r s > y tc ± d £ . 

[0 0 2 1 ] f^Xh'J b'i-^ 1 2 IC«> L 

u^u-5'<D®fcfrt>x.>z;> 1 ©[aggc (x>> ? >ihi 

NE<£^ttS-r-5fcJi>©llieS-t>-tJ-3 7*^ttb 
nxi^-So X, f^T, hU tfo.— ^ 1 2»Cte, P— 

isiei3f&i;Tx>^> 1 >?&&<Dmtzmiz.<D 
m-£-z&uu,-?z>rztb<Dfa.®mm±; 3 8 w- e>nr 

(KSCfra, ffi^fTS, »affe, StafrS) cmit 

>t3 8(i3 6 0° CA(DfiJ^T"77^>^ftS$:^tiJT 

[0 0 2 2] JDXT. Cl<D3l*£01JfC*5^T. *MtSMIC 
\t^-n<Dmm^ 1 4 L, 1 4 R*i, *PaW«^ttfe 

5L, 15 R^tifniite.nT^ 

j^ffiWl$fel 4L, 14RBl>y>lfrb©Ii* 

«l 6^7n^7->t7b 1 7. f^77l/>ytM 
tl8Rlffefi-WCF5'fM7M9L, 19R 
^^^bT£*T©&|gW)^l 4L, 1 4R(CMj3S&!s£ 
niV>4. — Tj> Pt£S6ttl 5L, 15RI1 T¥-ffi<Djk 

TzSblZ. m^Vt^7. ; rr^yy'^-)V(D^mz^ 
TfcWi~rZ>&m&\Zht5.r>T^Z>. 

[0 0 2 3] Z\<D%m.n\ZH^X. £.fc<D&mW}$ml 4 
L, 14RCB, -^n^cDlHlteaS. IP^£^»l^(Hie 
iSVWNRL, *(K»(ftlHieafl[VWNRR*«m-r 

39L, 3 9 R^n-entstte.nTv^. X> fe*© 
tasi5L, i5Rtc«« -tne»©ia*Kifi§[, ep*» 

f r s*na-rsfc«&©«»iijaa«m^a t ttoa 
HiSS'fe >U" 4 0 l , 4 0 R^n^nigtt^nx^ 

3. cn£$ifiS-fe>+J-3 9 L, 39R, 40L, 4 0 

r ti^-n^ne* 2 0 1 1° y ^ t *j ~fn & 2 1 fc«t 0 

[0 0 2 4] X, iOSIifi«t:*S^T. «ji«16»Ctt 

*p©?ss spD&iftffiT3fc«&©*a-fe>if- 
4 i*«K»t&nTi»s. c©*ji-t>iJ-4 1 a^iiai 
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[0 0 2 5] ±l2<DHieSc-fe>iJ-3 7, aW ! W9J-fe>tf 
38, §MS-fe>1t3 9 L, 39R, 40L, 40RS 

[0 0 2 6] Z\0>M1&WZi$^T. ^-f>7Dy 
>it3 1 , ±fflX-l y^3 1 a. ^zr^a-y b;i>-fe>-y- 
3 2. 7i'tJl/t>-y-3 3, 1770-^-^3 4, & 
*t>f3 5. *iB-fe>t)"3 5. lHiat>D-3 7. 
««9]t>t3 8. *at>*4 1, ^l/-+t>*4 
2S^t-f h'7*l/-+t>f 4 3«X>> ! >*^$iJffllg 
S OUT rx>y>ECUj t^Oo ) 5 1tCft^£ft 
X. X>y>ECU5 llCH &-f>~Sx.£r? 

5 a~ 5 drtjh" 9 i 3 ^n-eMi^nt^ 

■5. fit, X>v>ECU5 ltt#a-t>-y-3 1~3 
3, 3 5~38, 4 1WI77D-/-^3 4*?,A 

7j£ft£&ffl<f^t;:*o'#. x>>>> l oftSttttttftfR 
[0027] I>y>ECU5 1 d%^lRW»$!IPS^ 

&ik.mmMwm&mz>mmT-$>z><DizttL. z.oymmm 

O-yMl^ECUj £(^-5. ) 5 2#llt^ntlr^. d 
h;UECU 5 2IJl>y>ECU5 1 KfifcireS 
nt*D, Pt5 1, 5 2<or B lT?{t^(D^>0 £0^fTt» 
ft*. X. XD7 MI/ECU 5 2 ictt. #«g»i^3iS-b 
>it3 9L, 3 9R&tf&ftftltji*fe>"y-4 0L, 4 
OR^MSnt^S. Stc, 7.n-y MUECU5 2K 
tt, Xf7^-?1 l**«lttSftT^a. -tUT, X 

>~j>ecu5 i\zAt)znz>&mmn<D5t>, d-7t> 
ay b)^8 0mmmmizsmti.^^ >7.n-y b)vm& 

TAM, ij-yxnyhJUISTAS, 77tWgAC 
CP, X>5>>®C|fcNE&tfl*i!SPD<BE©««« 

L. :7*l/-*{f^WSTP, WH7*l/-+fifPKB 
X>v*>ECU5 l*e.XD7 MPECU5 21: 
A?j£ft3o 

[0 0 2 8] X, X07 h^ECU5 2 (Cti, &it«ir 
>1t3 9L, 3 9R, 4 0L, 4 0 R0i£>£HIMi|pME 
MVWNRL, *gg|ftH[ilg)$SVWNRR, £fi£g& 
UlEieji^VWN F L&££&t£9llf&|pItejga?VWN F R 
©S-ff^ATJ^ft*. f bt, T.n-yMUECU5 2 
te, A»Sfta#«I^K*^*. X>5?>l©SHEtt 
ffiK&DT-y-^XD-y h)lft&<DUn* EP^-^^Xn-y 
l^fM&fT^^X^-y:/^-* 1 1 Sffatttfp-T 
S. X, MBBX>5?>ECU5 1 tt. A7j£ft3£-ffift 
-y-yXD-y h^#8 07i< )Vmz&mtZ 

7 x -r ;nr - ? <r> tz #> <DWiW £ "Mi?-? z> . 

[0 0 2 9] |6ttI>y>ECU5 lW7xD 7 



ECU 5 2©*riW^PK€r*T^n-yi7ST*S-5. x> 
>>>ECU5 lte. #*>*©«te£aMafll*.fc't'**& 
SSB (CPU) 5 3. ffiJtOttWT'D^A*^* 

mm.Ltz.m.frihLmm*^ 1 ) (rom) 54. cpus 

(RAM) 5 5. ^sMBttSftfcx-^Sft^-rans/ 
:77y 7*R AM 5 6 3F£{fS*.T(^5. fit, X>v> 
ECU5 1I1 ^ft?,S-H55 3~5 6 <t^gBAUi7Jll!S 
5 7WU5 8fc:«fcoTttl*SftfcBS*»El!S£U 
Ttt(£;£ft'Ttr>S. ^gBAU173[Hl8S5 7Ktt. *-f>X 
D-y h^-fe>-y-3 1 , iiX-f y^3 1 a. 1t7XD7 
hJMr>+>-3 2. 77t^t>U-3 3, X77D-/- 
^3 4. S*"tr>-y-3 5, «t>^3 6, (e|gS-fe> 
U-3 7. ^MWS'i-t >+f 3 8 . *jg'fe>-y-4 1. 7*U- 
^-t>-y-4 2&tf+M' K7 , I/-+t>*4 3*^ft-E-*ft 
fiiSttSftTV»*. X. nWAW*lHl»5 7tCtt. 
yi??5A~5DM-fm^l 3*t«tt3ftTH 
flf-ST. ^SBAtB7JlHlSS5 7i:(i miteLfcXn-y 
hMCU5 2*t^$ftT^S. 

[0 0 3 0] -€"LT. CPU 5 3 tin §B A til £ ESS 5 7 
^bt&t>+)-3 1~3 3, 3 1a, 35~38, 4 
1, 4 2, 4 3S.tXx77D — ^ — ^ 3 4fr£A?j£ft 
•5#am^*A73M£bT^iitr. CPU5 3l«n 
eA7jffi{C*0'#. ROM 5 4KEiS3ftT^*llPHl7 r 

^fri"-5. X. ROM5 4(C«7H , Jl/t-7©fcfe0 
ifflpyn^A^feitSftTiSO. CPU5 3IJAM 
fcSO*£, ROM 5 4tffitt$ftT^-5SiJfflyPy'7A 

i:lo^7z-f ;Hr— :7©&»©sa¥<£$lfT-r4. x, 

ngSAtb77(HlS&5 7 S^l,TAASn4ftiM©5 

t77D 7 h;u$iJPtc^s^&affi^«xn>y 
ecu 5 2^mt)-£nz>o 

[0 0 3 1 ] — yj, XD7 h;l/ECU 5 2«X>v>E 
CU5 1 £S*WtC|pID^J5KS:^bTt50, CPU 6 
1. ROM62, R AM 6 3 . A , 7 7777'RAM6 
4. n«Affi*BK6 5Rtf/t;*6 6VK«fc9#J*3ft 
T<^-5. ^Atti77[lS&6 6 iCte. #«»*taffi-fe>lJ- 
3 9L, 3 9 R&U^&fi£Wjf#iiS-fc:>'t>-4 0 L, 4 OR 

^nfniistitui), x. fl-gBAtH7jius&6 6tc 
a. T.^-y^-iS' i i*tsaianTws. si:, ro 

M6 2{C(i-9-y7.D-y h^$IJia©rcS!)©©]W^ , ny'5 A 
H^«>BH1tSftTVi-5. 

[0 0 3 2] ^UT, CPU 6 lttI>y>ECU5 1 
X.V&mm±>-y- 3 9L, 3 9R, 4 0L, 4 0R^e> 
^gPA{±577(HlS&6 5^7>LTA73^ft?>&fflff^*A^ 
ffl<tbTK*-i^tJ. X. CPU 6 1 te^-ft£A77fglcS 
ROM6 2(C|BtS$ftT^-5Si]^7 p 0^7At* 

^ryT"*-^ 1 1 tpmizmmTZo 

[0 0 3 3] ST, ^(D&olZffif&ZntzmfhffiX 1 ) 

v zfmm&woftRnz-o^Tm i \z'&-oxm.wtz>. m 
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[0 0 3 4] ,I©;U-f 1 >IC^T-r'&<i:. Xt7^10 
«#WSTP*« r^->j 1-^wstp=i 

a*sa»£*jw-r*. yu-^{t^wsTP= i otsa 

frrs. xf^yio 2x-\t±mmnx idl^ 
>j *>5^*wj£-r*. ±mmnx i dl = i ©«3-c 

T7yi0 1, 10 2i: < toT, 7^tM^;H0*5 

-5>. MfBXx-yy 1 0 1 tCfe^T, WS T P = 0 iifiJS 

VWNRL, V WN R R tcX^T^ffi (JWT. &fb 
fffljSSi^o) VWNRMSrJjci*. 7.5^ y !7° 1 0 4 
ffT-2). 

[0 0 3 5] 7,y-vZf\ 0 4 KiJlriTttfe&tElMtliHlK 
MVWNFL, VWNFRKSo'HT^ffi (JiTF. 

mh^mmt^o) vwnfm^, xf'^ios 

NRMA^SeSdfftaSVWNFMSrjg^U. ItiXU 
7^IS«ltS. *l:Xf7 7'l 0 6Kfit>Tii 

«x u >y S ri^^i* zntcffiizm S 0£l±ft>3* 
ewsts. sifix u y s awrJtM s o «t o t>w 

>, TRCfflS. *^D7 N1/#9 0XU >y^«I$IJ©J 

»«a«£$na. x. 1 o 6 Kfc^TKtttfx 

[0 0 3 6] X, mitBX^-yyi 0 2 KiSHT±B§ra*§ 

I DL=0©«^l:IJ7^t;H^SnT^5fe©t 
«£U ;i©#ij5£;i/-^>£7.^--.y 71 0 3tC&frT 

[0 0 3 7] fot, 0 1 CT'/l'-*f§ 

wsTP = o©if(i 7u-*a<»&sni\ Sifr* 

0 1 l:fiOT^U-tfitWSTP= 1 t*ij5tsn. X 
T7 71 0 2 Ci5l>T, 4fflffifXIDL = 0©»&l; 



ttj^fff^i a nfcttst t is. z . 

[0 0 3 8] COi^CCW^lfiWCfi^Ttt^l'-* 

[0 0 3 9] X, 7J-. yi/-+-fe>t»"4 2**Jg»f 3 
71^^41;. XfyZfl 0 ltWSTP= 1 tLT 

w^snrfc. tiii^xiDL = oTsnn -r&t> 

#9 #H^T^*U:flRlM&X 'J v :/£MtBT& d i^'T 
T^-t^^^H 0 t> r l/-^^^;l/2 2 i^|s!R#tCf^ 
[0 0 4 0] ^(cm2Seig#iJ5r0 8 7!;M01 1 iCftoT 

-fe>+h39L, 3 9 Rj&*SaMftffl^R&«J«U XDy 
-tr >U- 4 3 > ^ U-+fP»*m^R**ric L 

[0 0 4 1] H8 7!»M01 0tt7.P-y hJl-ECU5 2\Z 

[0 0 4 2] X. Ml 1BXU7 h;i/ECU5 2 IC <k 0 

steffsnsBttdin^iSiJlc^-^xo^D— ^^r — h 

[0 0 4 3] $?\ KifrftiDSg^lM'— ^>lCO(^T 

Kwts. ^©jaa;i/— ?>n»fru. xf774oi 
t'^ntfxT7 7"4 o 2 fc^ff u sm^-f s >m 

T«^«I*iJra^DLVWNRMWSIffS:fT^'5. SK»» 

»ipjiSDLvwNRMtt, wiwmimmmhmmz-^. 

*?K»)$ilHlfeji^VWNRL, VWNRRA^fCt? 
^*©B«i*&iaflEVWNRM (i) ZrOmm® 
iigVWNRM (i) *»e«ftlHF*«>feBi!lllSlfl[VWN 
RM (i-1) $r®#-r-5^ tlCcfcO^^en-So 

[0044] 8 nmm 9 ic^-r^-x;u-?>(c 

O^TSJBJf^. X7772 0 1 ~Xr772 0 5tei§5 
H^m-&mtsO>^CH I MUESIif«itfe©XT 
7 7t'^oT, Xt77*2 0 ll:*5^T!J77yXDL 
TAV^OMA^WSt?). ^©77^XDLTAV 
(J^«SS»^ffl* r 7>^CH I MUE£»fFr*&K*« 

^tt^^-tc. ffl©i!ii;i/-f>i;Tii;t7Nsn, s 
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it^iCOICJir-y h^ns, 

[0 0 4 5] fi£oT. Xt7^2 0 1 tC*3^T77^X 
DLTAV^l©itlClJXf7^2 0 6 IZ&^Xfiu 

y>?CH I MUE i (iOf-'Jir-y S£n 
-5. 7f7^2 0 1T775 r XDLTAV)5<0T*»5S 
&iZit. 7fy7"2 0 2\ZWtt -5. ^7*2 0 27 
t2BIM^VWNRM;0fBF£ftP km/hK±*S* 
K»«fta«VWNRM)&<BrJ£ffiP km/h 
A!*iT*ntfXT7 7°2 o 6(c^tT-rs. 

[0 0 4 6] Xf-y7'2 0 2tr*J^Tffiid^iiSVWN 
RM«1P km/h*l©t*ICUXf77'2 0 3 
Kffrff-r*. 7.^-7 ^2 0 3K:fe^Ttt«IMti£«VW 
N R M#> 6 ^t!j$iiiS V WN F M £j)£*L b T D £ 
8**U $Stc-€-©afl[|SD*t0f^«Qkm/hJ:r)t> 

m.Q£k±.-?&nU7s : T-y72 o 6tci£ff-rs„ xf77" 

2 0 3 (C*3^T)iSMD^Rrr^ffiQ*^T-abn«XT--y 
7^2 0 4 \Z&ft-?Z><. 7f7^2 0 4 (C*5l^T«X>v 
>ECU^bTAA$nfc->7 htf>*->3 Xi^tOS 
UTfJiiROM6 2!Ctait$nfcF?fSXD-7 hJUgg^ 

ti) *>?>x>>?>ecu5 i (ctb^anfcfeoTfes. 
■etT, ->x htee-t>-y-«->7 h <d->7 h&a 

[0 0 4 7] Xf!/7*2 0 4IC*SlrVCBf£XOy hPig 
KTAMA«JH±l$n*t, Xfy72 0 5tC*£fifU X 
>y>ECU^6AAStlt/'f>7n7 MUSSTA 
M^ffr/tx d -y h;maKTAM*»5WJS^n 

KTAM*i-p*nS7f'V^2 0 6tC&frU 
ftttnax^-yT^ 0 7 fc43^Tiaxi8&«i5£ffl;*7 r y>^ 
CHIMUEiH>^ U;*> 
[0 0 4 8] Xf7 7*2 0 6XteX5r-y-y*2 0 7 Tift « 
S&«t^ffl* r 7>^CH I MUE i ^U-tr-y h^^tt-f > 

0 IZ&ft-tZo 

[0049] z.<Dmmm7,vv7°mjg.)i-?->3 o o* 

0 1 0©7D-ft h(C^oTSKWr?>o ^CDfiJS;U- 
5=->C»ffT*t, ^TyZtZ 0 1 iZ&^T7U-3rm 
^Vf STPdil^bO ll&o TA^ffr^fflT 1 #«±M 

£*J£-f£. mJtffiT l»«±«iaixTna:Hi:!pJ3eb 
fcl§£lC(;iX^-y7 p 3 0 5K»fTU ftlTlMl 
«aUTlr>*<hfiJj£Lfc«#£tt;*^y:73 0 2tC^fT 
T5. Xxy:/3 0 2K#fi : -f 1M h*7*U~+fi 
*tPKB74U#>b 0tC&oT7^ 5BfJfc«t T 2 f*£JUigji 



t 2 mj,±.mm u x ^ * n t l fci§3- c «x t- y 7 

3 0 5(C^fTb. HTrSffiT2tJ'R±iS©LT^-5<t4 : i]S 
bfc^^lCliTsT-y^S 0 3(C^frTSo 
JSWCttT 1 =T 2 £ lt^5. 

[0 0 5 0] T.Tyy'Z 0 3(C^fTT£<h. RUfftAljS 
SDL VWNRM^B r r^fflR^±A''S*^flJ^f 5. SK 
WHiniiS D L V WN RM^Tffl R 0l±T* * 1 *Jj£ 
t^i, TsT-yZfZ 0 4{C*5^TKld$aJ03Sft*'7>5' 

(wt, maa*'7>^tt>5) cdlvwnrmh 

ttZo 0 3KiS^Tl8»*&j!j[]®«DLVWN 

5\Z&ft-r 2> 0 

[0 0 5 1 ] Xf7^3 0 1~3 0 3*^XT77'3 0 
5\Z&fiLtcm&. Xy-y^Z 0 5 tC«t>TttfttiBK;& 
'7>5'CDLVWNRM5:0l: l Jt7hU COlSl&ii 

[0 0 5 2] fox, z\(Dwmm^)v-f^\'&)v-^-y 

3 0 0K£^Ttt:/U-3r!&ffcRtf-!M H^U— *tlfl* 
«$nfcM£^Tl, T2^j@iL.fci^(D^l/j 
fniPiSSD L VWNRM7&t^ttR£t±&^«-§-tC© 
J)DiiS*'7>^CDLVWNRM^>^ij^> h 

l'-*iffWMl3nfc»fS»BT 1 , T2#^ilL 
& H £ € KteSOigS^ 0>^C D L VWN R M# 0 H U 

-fc\Z&mt£.7s7-yy°Z 0 SRtfXy^yyS 0 4^CD^t 

tfm]tznz>z\t\zts.z>o 

[0053] mmmm^T, u >y t'w^ju-^ > 3 0 0 £ 

ffefrttiLfcSt Xf77"2 0 8~2 1 8 tCiJ^TfclS&ffi 
?>*«||ffSn*. E9tC^TXy : --yy2 
0 8 Cl&^TttXa-y h;WJ3 : E-h'«i77y'XMS 
W# IT* Zfr&fr&nfct -5. 7^*3. ^©XO.yhJ|/ 
W»=&- Kfl)f7 7 ^XMSWlilS LfcV>«!©J&3;U 
-f>KTlXU0M^n5. XD-yh^J^^E- 
KW77^XMSW)!lUT$^l:liXf7-/2 1 
7 iC^fT L T8&ffi¥lJy£ 7 7 ^ X M U E £ 0 IZ U ir -y h L 

KW#7^7'XMSW^0Tr$.?)Ji-&{CttX^<y7 p 2 0 
9tCfWr&. Xf77"2 0 9K*^T»i4*tK&-*a9: 
lt6nfcSE»j^i5i«-tr>-y-3 9 L, 39R, fi£Wi$£iii& 
t>*4 0L, 4 0R*<Wi». »5Htt->a-M,Tli 

tr«Xy L -y7'2 1 7 iC^ff f*. X. »#T?&(r»«^fc 
«. 7x77*2 1 0IC^ffUTX>v> KD-f i/X-y -> 
3>X-f y^ (X^-^X-f y^) *»0r36»IWT3»« 
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*. i©HlS«TaT3<TltbTH5. 
[0 0 5 4] Xf7^2 1 1 (C*3^T«mi(Hl<DSSffiW£ 
77^XMUE*UT*ft^&A^S ! M£tS. HAH© 
7 i^XMU E)J« 1 T*« t*J£t 5 1» 77 
•y^2 1 6»Ci3^T«M^flS)tffl*^>^CH I MUE 

x, mjt«fiWT4»*»T?**t«^-r*i, c©^- 

1 tlTM. 

[0 0 5 5] jtfft2777 7*2 1 1 (Cii^TSSSfiJ/tffl 7 

\Z&ft-?Z>. Xf7^2 1 2{ri3V>T«£S!{r^X I D 
L# r^->j fr&fr&mi£r&. £Mfl^XIDL = 0 

fcfeftTV** U 7 7y 7*2 1 4\ZWut 

*«$nfcfe©i«fl, Xf7^2 1 3\zmrVX 
^U-+fifWSTPAS r^->j tto^WS 
TP=l«»5^S*IWr-r*. 7*U-*{f^WSTP= 1 

[0 0 5 6] Xf77'2 1 3 tC*5tJT^l/-^^WS 
T P = 0 CD t £ « 7 U — 3rt£fl27&*& £ tlT t V > £ ¥US 
U XT7/2 1 4(C#fT-r-5>. Xf7^2 1 4T«|g 
iftfiiSK V WN R M t»»ISVWN FMi COUD^* 

4Tf9T£ffiUKm/hJ^±T&3£¥"J€T3£:> 7x7 
-7218 C^frL.TSS®W5£77^XMUESr 1 tC-fey 

hLtr©^^- x>£*§7-f-5. £©**S 
i?iau>Piiti^. 

[0 0 5 7] Xf7^2 1 4(C*3ViTHD^BTr^ffiUK 
m/h*m s ££<i:¥lj/rr£<i:, Xf7^2 1 5(:i{T 
t5. Xf7^2 1 5^*5^TS0jiS*^>^CDLV 
WNRM^«>««)Snfcl3fS«Tms*«^S*»SWS 
T^. *njS**^>^CDLVWNRM** ; ^«>j£«>Sn 

x>£^7-f3o X. UDlg^^/^CDLVWNRM 

XT77"2 1 %\zWfi L-OSffiW£7 77'XMUE£ 1 
ICir-y bLT~©^-7;i/-x>£*£7TS. 
[0 0 5 8] got, XT77'2 0 8~210l:UUt 

>1t3 9R, 3 9L, tJEffrfft-fe >U" 4 0 R , 40L^H 
-f 2/ ->3>X^ 7 x-©* >K?IS]ji*BrJ£ 

Sn5. X. Xf772 1 1 t^^T*9HI©8S®*iJS7 

7^xmue*5i, -r^t>^iSwS&-e*-5i$nT^fc 

*££ttJfiSul&*J£fll;& , 7>*CH I MUEA*jrr5tP#Ffl 



[0 0 5 9] X, 7f772 1 2~2 1 5 

7i7-t;^yjn o<nmtfet>mt&t)nz>i)\ Jb-SH>«7 

7-fe;i^7MH 0Stf7l^-+^2 2 ©MSMfr&tfr 

fc*>nttn»£K. KiMtsgvwNRMtfiEiMiag 

o T fcttJiSg# "7 >7 C D L VWN RM« 

[0 0 6 0] ^±©!!}&W££^T«ffilM#7'J 7 7*#<J 
5t;U-7>3 0 OtcioT, 7V-3MSf1=Rtf-!M K7 
U-*SfP*«l!P»Snfc«3fS«HBIT 1 , T 2 L 
& H t £ (C «JPjSffi^J <7 > * C D L V WN R M*< 0 tC 'J 

S&7x77 P 3 0 3S0t7f773 0 4'\©^ff^*lh 
$n-5>„ ^©fc*. BMttXU 7 7W;&^x©ffltefT& 
toft* ta&B&jV>*CDLVVf 
NRM^0(CU-fe-y b£ft-5fc«£>. ^©&tC77y 72 
1 5K£fTUfc<fcLTfcinj8##£>*CDLVWNR 
M #i?r /£ m ffl T ms £ m x. •§> d i tftz. < . « m SSfr 6 (g w 

[0 0 6 1 ] «rfc, j£fT«f K-y--f Hyu-*&fp»s# 
Si, 9?itflMft. «tt©rt-*K:o*lct}-f K7V-* 
Wfflt^fci6, «E*«7 U 7 ^©««mA«^i;^»f 
V>. b^L, CCD^IififclTttlM K7V- +w»3n 
T«»$nfc^©rr^B#r B TT 2 tt, 7 U y T^ffiSfrfc 

[0062] *\z'mzmm®tftmi 2\z^xmmr 

U yT'WtJl'— -x>3 0 OfgSoT^S. ^LT, d 

>*39L, 3 9 R*t«»djS««ffi^&£*j£U £ 
*ffiiMft8&-fc >i)-40L, 4 0 R AtfKIMiXdEttUl^ 
&«»fi!cU 7Dy h;i/ECU38«JB=<0«3¥^S!:&«lJ« 

[0063] -r^fet. z:©«^;u-^>ic^fT-rs 

t, 77-y75 0 1 (C^^TSKSj^ii^VWNRM^ 
«il«VWN RM^IMiaftVWN FMi D <b£l±T' 

ts.\,* tmiz.vtcm&\zitxT-yzf 5 0 4tz& ft u et± 

T$>Si:fiJ^Ufc*^IC«7T--y75 0 2\zWfr-?Z>* 
77>y75 0 2(C^ffTS<i:, iEiftiUfrDilSfSD L VWN 

RM*<Rifj£ffiR«±a»ga>£*ijjrr*. ^ifjfiijniiSD 

LVWNRM^F?f^fiR«±T*St#lJ^-rSi:, 77 
775 0 3l:*^Ti»aSAf>5'CDLVWNRM$: 
-f>7'J^>hb> ^©iii7'J-y7"WS;l'-f>3 
OO^SltSo 7T775 0 2(C43^TSg»tiJPjiSD 
L VWNRM^RTr^ffiR*^T^5<hWS-rS<h, 77 
>y75 0 4iZ&ft-T2>o 777 7*5 0 1~5 0 275^7 
77 7*5 0 4t^fTbfc*^. 7T775 0 4 tCfe^T 
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«JPjgS*O^CDLVWNRM*0f'U-fey h U 

t, zommmommifex u ? -ym^.)v-^>3 o o tc 

£H±-C!&>oett**iiojl&D L V WN R MjJt^r^ffl R £U 
& Snj$S^^>^CDL VWNRMAW 

WN R M^HjfiaS V WN F M*$5T£>-5 <t IC tefitJ 
lKA^>5'CDLVWNRMtfO(: l Jty H^tl^C 

7^5 0 2S^XT77'5 0 3^<Dm7rfM±£nZ>ZL 

ffl$&. '&.m<nn-^\z<j>&-\z-*y-i h* -j u—^^m-r z> 

S^VMNRM^ftlM&jiSVWN FMi 9 
[0 0 6 4] X, C©HMi«ICfe^Ttt4*tABSSS 

#bfc*Mro*^, tE&mmmmg.'ty-y- 3 9 l, 39 

R, fefeflMMfrt^lM 0L, 4 0R£KteflM.TH« 
[0 0 6 5] ^©»MttMEII«S«tClfi3ean* 

j«o— lt^cdj; 5 tenors c t =&t 

[0 0 6 6] (1) li&ffi* 2 HSfcflma, ^—X)l—^ 

tt&im&tovmtim* trc«w»«st*.&. cn<~>© 

[0 0 6 7] (2) BUlBm3|ISfi0iJtC*3^Tfe> ^-X 
[0 0 6 8] (3) HffIBm2*JS^J-e«^U-^. SOt 

u-r f 7 t fc tcf^»««*i» $ nxftiH t 



[0 0 6 9] 

©sewn .tntfttft «t < m&tticDffiiktf-czzt 

[013*1 ©«9!aS*«fc*&«J*£MiHf 
#tf£0-Zr&S„ 

[0 2] (a) tt*2 0feM©*jg:*«SittiHTS«* 
flStfH. (b) tt*3 05SM©*3S:«riE*lttWrs«* 

[0 3] m©f893SJW*fcUfcm^jteM©£g«j£ 
0T&-5. 

[04] tfX07Kil'#t/'f>XD7Nl'#(DEI 

[05] 7?tjmgW5XD7 mhmiw>iw»pI 

[0 6] |HlU;<ECUH(D«fiES:^f ^P-y^0T'^ 

-So 

[07] rc< mmmxv y-7mfe)i-?->i 

[0 8] m2<Dmm^mmtv^mmm(D r^-*^- 

[09] |hJU< r^;— ^>J $ST7D-ft- 

[010] iwiu;< mm^^yzfrn^ji-^-yi ^ 

[01 1] ibii;< refttftjoaftaitJS^-^^j 
7p- hTab-Sa 

[012] $&3<r>%w*mw\t\stcmMmv> mmm* 
9-^-r >xn 7 h;u#, 1 o -7^-t;^y;k 

2 2 -:7V— =t^$Ok 3 hJH*> 
It, 3 1 a-Sg-©«ffl*&tbT©£BHX'fy?\ 3 
2-U-^DyhM>*. 3 9 L-fe«lM&8l£-fc> 
U\ 3 9R-*Il^IIt>* (3 9L, 39RtelE 

4 0 L-£fi£»$&j^-fe>+K 4 0 R-^ffiWlttiifiE-fe 

>tt (4ol, 4 0Rtt«e»*jis«ai^as«fiiEUT 

. 4 2-7*U-+t>1t (*-©$>tii^g:£«J5fc 
LTHS. ) , 4 3-^K7"l/-+t>-!i- (A°-+> 

?7u-*ttm&m^m&M!&vx^z. ) . 51-x 

>y>ECU, 5 2-XU7 hMCU 
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